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1. Draw the structure of the following compounds: 



a) m-chlorophenol 



b) 4-ethoxy-l-butanol 



c) ethyl alcohol 



d) methyl phenyl ether 



2 pts. 



2 pts. 



2 pts. 



2 pts. 



2. Draw an appropriate structure in each box: 
a) 



O 
II 

C-CH 3 




cu 



FeCU 



(2 P ts.)n 



b) 



CI 




.N0 2 

QJ NaSCH 3 



NO, 



c) 




ChU CH 3 



(^N-Br 
O 

(NBS) 
peroxides 



carbocation intermediate 
(one resonance structure) 

(2 pts.)" 



carbanion intermediate 
(one resonance structure) 



(2 pts.)-i 



carbon radical intermediate 
(one resonance structure) 



(2 pts.) 



major electrophilic substitution product 



(2 pts.) 



major nucleophilic substitution product 



(2 pts.) 



major organic product 
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3. Draw the structure of the major organic product(s): 



a) 




HNOc, 



H 2 S0 4 

CH2CH2CH3 



(3 pts.) 



+ 



b) 



c) 



NO ? 



CH 3 Br 
AlBr, 




H 2 S0 4 



(3 pts.) 

A 



KMn0 4 

(3 pts.) 

H 2 /Pd 



d) 



e) 



1) UAIH4 

CH3O-C — CH(CH 3 ) 2 -< r-^> CH3OH + 

J || v d,d (excess) J 

0 2) H 3 0 + 



CH 3 O 

\ 'I 1) NaBH 4 

CH-CCH3 — 1^. 

CH 3 2) H 3° + 



f) 



CrO. 



OH 
I 

CH2CH2CH2 



\ 



H 2 S0 4 /H 2 0 



DMP 



1) CH 3 MgCI 

(excess) 

2) H 3 0 + 



CH 3 0-C-CH 3 tl -' 3m ^' > C H 3 OH + 



h) 

O 



HCI 



CH 3 / \ CH 3 

C C 

/ \ \ 

H CH 2 CH 3 \ l) NaOCH 3 

2) H 3 0 + 
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4. Outline the steps in an efficient synthesis: 
(6 pts.) 



Make: [Ol ^ From: [O] and an Y other desired reagents 

Br^ V ^ S CH 2 CH 2 CH " " 

I 

CH 3 



5. (6 pts. total) Fill in the boxes to complete the following Grignard Synthesis: 



(2 pts.) 

Mg 

ether 



(2 pts.) 



an organic halide 



a Grignard reagent 



OH 
I 

,CH 



(2 pts.) 



1) a carbonyl compound 



2) H 3 0+ 
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(14 points total) 

6. Draw appropriate structures in the boxes. Show stereochemistry carefully. 



CH, 



cY™ 







(2pts.) 


. PBr * > 




NaC = N 


(S N 2) 




(S N 2) *" 



CH, 



XcHa-^OVsOgCI 
N — ► 



(2 pts.) 

NaC^N 



(S N 2) 



(2 pts.) 



(2 pts.) 



7. Encircle the Williamson ether synthesis (a or b) which will give the higher yield of the indicated product: 

CH 3 



a) 



CH 3 CH 2 Br + <5^CH 2 _i H0 Na 



b) 



CH 3 
CH 2— CH— Br 



+ CH 3 CH 2 ONa 



CH 3 

CH 3 CH 2 _q_ CHCH2 0 



CH 3 

CH 3 CH 2 O-CHCH20 



(2 pts.) 



a) Encircle the more stable carbocation: 
OCH 3 

H^L^H 

CI H (2 pts.) 



H. 



H 



OCH 3 






H 




^Cl 






'H 


H 





b) Encircle the more stable carbanion: 
N0 2 
H V .H 




N0 2 
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9. Draw structures in the boxes to complete the following reactions: 
a) 



CH3CH2CH CH2 



1) Hg(OC — CF 3 ) 2 2) NaBH 4 
0 NaOH 
CH3OH 



b) 



CH3CH2CH2OCH2CH2CH3 



HI 



excess 



c) 



CH 3 CH 2 ^CHjjCHa u 

/ C = C \ + fOT Cv "0-OH 
H H 



CI 



C0 2 H 




Ol + 

'CI 



show stereochemistry 



d) 




NaOH 



H 2 0 
CH 3 

(3 -methy lbenzy ne) 



(2 pts.) 



e) 



CH(CH 3 ) 2 




POC1, 



pyridine 
(an E 2 reaction) 



OH 



(2 pts.) 



10. Encircle the side favored at equilibrium for the following acid/base reaction: 
OH ONa 
^\ /\ .CH 2 ONa ^\ /\/CH 2 OH 



Br Br 

(3 pts.) 



